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Executive Summary 

Establishing native vegetation communities on roadsides can be a proactive approach to sustainable 

roadways and healthy ecosystems. Revegetation with native species is the preferred management 

practice on Idaho roadways. The environmental and economic benefits of increasing desirable 

vegetation along Idaho roadways include improving slope stabilization, soil conservation, and roadway 

safety while reducing erosion, roadside maintenance costs and noxious weeds in right-of-ways. Selecting 

appropriate plant species for revegetation is the foundation for successful soil conservation, plant 

community stability, invasive plant resistance, wildlife habitat, and water quality protection. This report 

provides practical information for improving roadway revegetation in Idaho.  

 
The overall project objective was to monitor and record the vegetation and soil attributes from select 

sites to determine the most effective means for establishing desirable perennial native vegetation, 

reducing surface erosion, and preventing weed encroachment. Additionally, the data collected at each 

site was synthesized to provide guidance and recommendations on species selection, seeding methods 

and site preparation techniques that ITD staff and contractors can use to help ensure the success of 

revegetation projects.  

 

This study evaluated the success of roadside revegetation on 16 sites in Idaho and one site near the 

Idaho border in southwest Montana. Three previously άestablished sitesέ and 14 new άopportunistic 

sitesέ were selected and monitored five years after revegetation. The study sites were selected to 

represent a diversity of climatic, topographic, and soil conditions in Idaho in order to provide a variety of 

examples of roadside revegetation projects in 6 different ecoregions of Idaho. Ecoregions are useful for 

structuring and implementing revegetation and management strategies because they account for 

climate, topography, environmental conditions and soil type variability throughout Idaho.  

Once the sampling site was selected, a linear systematic-random approach was used to sample 

vegetation species richness, percent canopy cover of each species, and soil stability in 2012 and 2013. 

Due to unique site preparation and seed mixes used at each location, data were compiled, analyzed and 

discussed for each revegetation project by site. Each site varied in species present; therefore, for canopy 

cover and species richness data presentation, we combine species into functional groups.  

Results derived from the 17 sites give ITD managers a wide variety of examples of the successes and 

failures of roadside revegetation across the state. The results provide specific information regarding 

species that are successful or unsuccessful at establishing, seed mix performance, invasive species of 

concern, and useful revegetation techniques. The άrecommendationsέ section of each study site provide 

specialists at ITD with lessons learned from each sites to develop post-construction revegetation plans 

for future projects along the same roadways, in similar environments, or in other areas of the Level III 

ecosystems where these projects were located. 

The άdiscussion and conclusionsέ section provides in-depth tables of seeded species establishment 

success, average canopy cover on sites where they established, and ecoregions where they established. 
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Of the seeded grass species, 21 of 27 established. On sites where they established, 11 grass species had 

a canopy cover >1 percent 5 years after seeding. Grass species with the highest canopy covers were 

streambank wheatgrass, bluebunch wheatgrass, crested wheatgrass, Idaho fescue, and Canada 

bluegrass. Bluebunch wheatgrass was the best performing grass because it had a high success rate and 

high canopy cover. Idaho fescue was also a top performer. Grass species that consistently establish on 

all sites where they are seeded but have a low canopy cover include sheep fescue, western wheatgrass, 

and basin wildrye.  

Established in the sites were 10 of 23 seeded forb species and 4 of 11 seeded shrubs species. Only 4 of 

the established forb species had canopy covers over 1 percent. These were alfalfa, silky lupine, western 

yarrow, and sulfur flower buckwheat. Forb species had a low establishment success rate. No forb 

species had over 1 percent cover and greater than 50 percent success rate. Mountain big sagebrush was 

the only seeded shrub species with canopy cover greater than 1 percent. Forbs and shrub species have 

low establishment success rates and low percent canopy cover on roadside revegetation projects.  

Do not include forbs and shrubs in seed mixes where herbicides are to be used to control weeds. Many 

of the seeded sites were also sprayed with broadleaf herbicides which may have caused limited success 

of forb and shrub establishment. If forbs are desired, it is recommended to use species that are known 

to establish well, relatively inexpensive, and tolerant of the herbicides being applied to control weeds. 

The seed mixes developed by ITD and the Univeristy of Idaho had a range of 4 to 15 species per mix. 

Monitoring of revegetation sites found mixes with fewer species seeded generally had a higher 

proportion of species establish. The proportion of species established was variable but the trend was 

ǎŜŜŘ ƳƛȄŜǎ ƻŦ мл ƻǊ ƭŜǎǎ ǎǇŜŎƛŜǎ ǊŜǎǳƭǘŜŘ ƛƴ җ 50 percent of species establishing.  

As part of this project we evaluated many of the latest techniques, strategies, and management 

practices that help prepare roadside areas for successful revegetation. These best practices include 

techniques and materials that stabilize slopes, reduce soil erosion and promote seedling establishment 

and growth. Such techniques and materials include topsoil replacement, soil fertilization and 

amendments, erosion control blankets, hydroseeding and container planting. We examined peer-

reviewed literature, vegetation manuals, other transportation agency reports, and general reclamation 

papers that inform on roadside efforts. We incorporated information gathered from the 17 revegetation 

sites to arrive at conclusions and recommendations for practical application along Idaho roadsides. 

Detailed results and recommendations by best management practices are provided in Chapter 3. 

Key findings and recommendations from the study are as follows with additional details in Chapter 5. 

¶ Soil re-application is beneficial to roadside re-vegetation projects. Limit the length of time 

topsoils are stockpiled to minimize loss of fertility and micro-organisms.  

¶ Compost should be applied at 0.5 to 1.0 inch depths. 

¶ When good quality topsoil is re-applied, no supplemental fertilizer is needed.  

¶ Since most erosion control blankets are all highly effective in reducing soil erosion, seek the 

most cost-effective product for use on slope ratios greater than 3:1 and use biodegradable 

products over synthetics when possible. 
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¶ Roughening the soil surface is preferable to smooth slopes so that a variety of microsites are 

provided for seedling establishment.  

¶ Plant materials should be selected to meet both revegetation objectives and site specific 
conditions.  

¶ Revegetation with native species is the preferred management practice on Idaho roadways. 

¶ Some exotic species are recommended for seeding in special situations if they support site 
objectives or provide similar ecological functions as native species.  

¶ When seeding aggressive exotic species, eliminate or limit native species in the seed mix 
because they will generally have low establishment.  

¶ Drill seeding is the most effective means of seeding. Hydroseeding results are variable and 
broadcast seeding alone was not an effective method of establishing vegetation in the study. 

¶ Increased seeding rates does not necessarily equate to increased species establishment and 
cover. 

¶ Incorporate short-lived perennials as part of the seed mix (e.g., slender wheatgrass) for quick 

establishment and immediate slope stabilization. These will eventually be replaced by the 

slower establishing seeded species. 

¶ Small seeds are generally seeded at higher rates than large seeds.  

¶ Drill seed at a rate of 20 to 50 pure live seed (PLS) per ft2 of area, double this rate for areas 

broadcast or hydroseeded. 

¶ Control weeds prior to construction. Use weed seed-free materials. 

¶ Avoid frequent mowing or mowing to very low vegetation heights because this will reduce 

health and vigor of desired perennial vegetation.  

¶ Mow when weeds are at an early flowering stage to prevent seed production and weaken 

perennial weeds over time. Time mowing to occur when desired vegetation is dormant. 

¶ Do not mow if weeds have already produced seeds because mower blades can scatter seeds 

beyond the existing infestation. 

¶ Continue to foster establishment of desired vegetation at sites with a low total canopy cover of 

weeds (<5 percent). Continue to monitor sites for increasing weediness. For sites with medium 

cover of weeds (5 - 20 percent), foster continued establishment of desired vegetation. Treat 

existing weeds appropriately. Continue to monitor sites. For sites with high cover of weeds 

(>20 percent), treat weeds and apply desired species seed mix again. Continue to monitor sites. 



 

xiv 
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Chapter 1 

Introduction 

Integrating goals for establishing sustainable roadside vegetation with goals for safe transportation 

corridors is essential for improving efficient and cost-effective road systems. As roads are constructed or 

modified, an opportunity exists for improving previous conditions, mitigating impacts of roadways on 

the environment and improving the road ecology. Establishing native vegetation communities on 

roadsides can be a proactive approach to sustainable roadways and healthy ecosystems. Revegetation 

with native species is the preferred management practice on Idaho roadways.(1) However, establishing 

desired exotic vegetation species that provide similar ecological functions as native species (e.g. sheep 

fescue; Festuca ovina) can provide benefits to roadside revegetation sites (e.g. weed resistance). 

Throughout this report, native and desired exotic plant species will be referred to collectively as 

ΨŘŜǎƛǊŀōƭŜ ƻǊ ŘŜǎƛǊŜŘΩ ǾŜƎŜǘŀǘƛƻƴΦ  

 
The environmental and economic benefits of increasing desirable vegetation along Idaho roadways 

include: 

¶ Improving slope stabilization, and reducing surface soil failures, mass wasting, and erosion. 

¶ Improving soil conservation, reducing sedimentation of surface waters, and water quality 
protection. 

¶ Reducing erosion, controlling costs, and reducing the need to repair failed best management 
practices. 

¶ Reducing roadside maintenance costs for mowing and herbicide applications.  

¶ Reducing need for active management of noxious weeds in right-of-ways. 

¶ Improving roadway safety and aesthetics. 

¶ Improving wildlife habitat and connectivity where appropriate. 

¶ Minimizing the ecological footprint of the roadway. 
 
Selecting appropriate plant species for revegetation is the foundation for affecting soil conservation, 

plant community stability, invasive plant resistance, wildlife habitat, and water quality. This report 

provides practical information for improving roadway revegetation in Idaho.  

 
A self-sustaining plant community on a roadside stabilizes slopes, reduces erosion, and protects water 

quality. Ineffective revegetation efforts can lead to environmental degradation through water 

sedimentation, soil slumping, and debris (e.g. rocks) reaching the roadside. Soil loss from slopes 

decreases the quality of the site and the ability of plants to establish, increases maintenance efforts, and 

adversely impacts the quality of surface water. For example, removing soil or rock debris from a 

roadway can be a costly, repeated maintenance need. Proactive revegetation management is necessary 

including the use of commercially available products (e.g. mulches, erosion control blankets) and 

techniques (e.g. topsoil tracking) that can facilitate site stability and rapid vegetation establishment. 

Stabilized soils promote species establishment which further reduces soil loss by holding soil particles, 

filtering run-off, reducing water flow velocity, and increasing infiltration. For efficiency and cost savings, 
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well designed and integrated revegetation can protect the function, structural integrity, and longevity of 

road infrastructure.  

 

Unvegetated roadway right-of-ways with exposed soil can facilitate invasive plant establishment. Once 

established, invasive plants are difficult to control, can spread to adjacent lands, and decrease site 

diversity, which is important for many of the benefits named above such as roadway aesthetics and 

improving wildlife habitat and connectivity near wildlife crossings. Because invasive plants have 

different rooting structures than native plants, especially native bunch grasses, infestations can lead to 

additional soil erosion and increased bare ground and revegetation failure. Once invasive plants are 

established, repeated and costly mowing and herbicide management is needed. The establishment of a 

diverse, desired plant community is often the best long-term defense against invasive plant invasion. 

Establishing desired roadside vegetation can reduce maintenance costs for invasive plants and eliminate 

concerns of weed spread onto neighboring lands. 

 

The establishment of desirable vegetation can support transportation safety goals. Appropriate 

vegetation can enhance visibility, reduce headlight glare, control snow drifts, and reduce wind speeds. 

Incorporating an understanding of wildlife movements and forage preferences can lead to a 

revegetation design that guides animals to safe crossings while minimizing wildlife-vehicle collisions 

(WVC). One of the most important aspects of incorporating revegetation into roadside safety 

considerations is to improve the function of roadside engineering. Plant materials can improve long-

term slope stability and facilitate capture and drainage of roadway runoff. For instance, seeding and 

planting a mix of grasses, forbs, shrubs and small trees species provides vegetation that grows at various 

seasons and rooting depths. Diversifying the growing season increases water use over time and reduces 

the amount of run-off. Increasing root structure diversity improves soil binding, leads to more stable 

slopes, prevents slumps, and inhibits debris flow onto the road. Well planned vegetation can also create 

natural beauty and diversity along the roadside that improves the experience of the motorist.  

 

Careful revegetation planning as part of the roadway construction process can minimize and mitigate 

the ecological footprint of roads. Roadways can cause disturbance of ecosystems and can lead to 

invasive plant spread, fragmentation of wildlife habitat and movement corridors, and altered ecological 

processes (e.g. fire cycles). Revegetation with herbaceous perennial grasses, forbs, and low-growing 

shrubs is integral to mitigating impacts to LŘŀƘƻΩǎ ecosystems. The use of native species in revegetation 

is optimal because these species are evolutionarily adapted to local climatic and edaphic conditions, 

contribute to habitat biodiversity, provide long-term soil stabilization, reduce the spread of invasive 

plants, and provide wildlife habitat where appropriate. The establishment of desired plant communities 

along roadways can initiate or accelerate natural successional processes essential for site repair. When 

planned correctly, revegetation efforts can improve the functioning of the ecosystem (nutrient, water 

and energy cycling), species composition and community structure, and resilience to future disturbance. 

The presence of birds, animals, and pollinators can be enhanced when appropriate plant species are 

established. 
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Implementing effective revegetation along roadways is critical to the Idaho Transportation Department 

(ITD) in delivering safe, durable transportation services to the public. Previous research projects funded 

by ITD have resulted in publications identifying native plant species with desirable characteristics and 

the best potential for long-term establishment in LŘŀƘƻΩǎ ǊƻŀŘǎƛŘŜ ǊŜǾŜƎŜǘŀǘƛƻƴ ǇǊojects. The Idaho 

Roadside Revegetation Handbook and Native Plants for Idaho Roadside Restoration and Revegetation 

Programs are useful for plant selection.(2,3) In addition, federally funded roadway revegetation projects 

outline a process of initiating, planning, implementing, and monitoring roadside revegetation projects 

with native plants.(4,5) However, previous work was not specific to unique site characteristics and the 

climatically diverse ecoregions of Idaho. To determine the suitability of current practices for achieving 

ITD roadside revegetation objectives, this study was initiated to evaluate the establishment of seeded 

and planted species throughout Idaho.  

Objectives 

The overall project objective was to monitor and record the vegetation and soil attributes from select 

number of sites to determine the most effective means for establishing desirable perennial native 

vegetation, reducing surface erosion, and preventing weed encroachment.  

 

The specific project objectives were to evaluate established and opportunistic ITD roadside revegetation 

projects for: 

¶ Amount of weedy or introduced species establishment and encroachment at the revegetation 
sites. 

¶ Plant canopy cover and species richness by species and functional groups at each sites.  

¶ Differential establishment of native and other desirable species versus invasive species.  

¶ Survival and growth of native seedlings planted from containers at the McCammon site in 
southeastern Idaho.  

¶ Site characteristics that may influence native species' effect on weed encroachment.  

¶ Establishment success of native plant species that were in ITD seed mixes and the survival 
success of the various native species planted.  

 
Additionally, the data collected at each site was synthesized to: 

¶ Provide guidance and recommendations on species selection, seeding methods and site 
preparation techniques that ITD staff and contractors can use to help ensure the success of 
revegetation projects.  

Methodology 

This study evaluated the success of roadside revegetation on 16 sites in Idaho and one site near the 

Idaho border in southwest Montana. The study sites were selected to represent a diversity of climatic, 

topographic, and soil conditions in Idaho in order to provide a variety of examples of roadside 

revegetation projects (Figure 1 and Figure 2). We stratified the selection of Idaho roadside study sites by 

ǘƘŜ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ [ŜǾŜƭ LLL 9ŎƻǊŜƎƛƻƴǎ.(6) Ecoregions are useful for structuring and 

implementing revegetation and management strategies because they account for climate, topography 
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and soil type variability throughout Idaho.(7) This study was structured using the Ecoregions approach to 

capture similar ecosystem components and response to disturbance.(8) The 17 study site locations 

represent 6 unique Level III Ecoregions of Idaho and are distributed across all 6 ITD Districts (Table 1). 

 

Three sites were selected and monitored by ITD and the University of Idaho (UI) in 2009 and 2010.(9) 

These 3 sites, referred to as the άestablished study sitesέ were monitored again in both 2012 and 2013 

for this report. These sites were initially established as research sites by ITD and monitoring was 

initiated the year following revegetation at each site. In 2012, мп άopportunistic study sitesέ were added 

to the study and evaluated once in either 2012 or 2013 (Table 2). The opportunistic sites were not 

initially established as research sites. However, these are areas throughout Idaho that have undergone 

highway construction and roadside revegetation within the last three to nine years. These sites provided 

an opportunity to evaluate vegetation establishment in a variety of different environments. Chapter 2 

discusses the unique reclamation strategies and revegetation results for each site.  

While each site was unique, the sampling method for the sites was constant. Sampling methods were 

designed by the UI researchers during Phase I of the study. These methods were adopted and 

standardized for Phase II. Roadside revegetation projects are generally long narrow strips of land with 

variable slope lengths and aspects. A representative area of the roadside project was selected for 

sampling. In cases where the roadside revegetation work spanned several miles of highway, the entire 

revegetation project was reviewed before selecting an area of representative aspect, slope, and canopy 

cover of vegetation.  

 

Once the sampling area was selected, a linear systematic-random approach was used to locate transects 

and plot locations. The length of the study site was measured and divided into 10 equally spaced 

transects spanning the length of the sampling area. The first transect was located randomly with 

subsequent transects equallȅ ǎǇŀŎŜŘ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ǘƘŜ ǊƻŀŘΩǎ ŜŘƎŜΦ 9ŀŎƘ ǘǊŀƴǎŜŎǘ ŎƻƴǘŀƛƴŜŘ ŦƛǾŜ 2 x 

2 foot sample frames for collecting data. A total of 50 sample frames from 10 transects were used to 

collect data at each site. A random number table was used to select the sample frame location along 

each transect. Frames alternated from the right to the left side of the transect tape (Figure 3).  
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Figure 1.  Location of Study Sites by Ecoregion
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Figure 2.  Location of Study Sites by Idaho Transportation Department Districts 



Chapter 2. Idaho Roadside Revegetation Site Evaluations 

7 
 

Table 1.  Monitoring Site Locations Throughout Idaho and One Montana Site 

Site 
Number 

Site Name Highway Level III Ecoregion 
Idaho Transportation 
Department District 

1 Worley  SH-58 Columbia Plateau District 1 

2 Clayton SH-75 Idaho Batholith District 6 

3 McCammon US-30 Northern Basin and Range District 5 

4 Setters US-95 Northern Rockies District 1 

5 Electrical Substation US-95 Northern Rockies District 1 

6 Genesee US-95 Columbia Plateau District 2 

7 Syringa Creek US-12 Idaho Batholith District 2 

8 Basin Creek Bridge SH-75 Idaho Batholith District 4 

9 Slate Creek Bridge SH-75 Idaho Batholith District 4 

10 Glenns Ferry I-84 Snake River Plain District 4 

11 Clark Canyon Road MT SH-324 Middle Rockies Missoula District, MT 

12 City of Rocks STC-2841 Northern Basin and Range District 4 

13 Albion SH-77 Northern Basin and Range District 4 

14 Silver Creek Bridge US-20 Snake River Plain District 4 

15 Tom Cat Hill US-93 Snake River Plain District 6 

16 Willow Creek Summit US-93 Middle Rockies District 6 

17 Wildlife Crossing SH-21 Idaho Batholith District 3 

 

Table 2.  Monitoring Sites and Years Sampled by Western Transportation  
Institute (WTI) and KC Harvey Environmental, LLC (KCH) Field Crew 

Site 
Number 

Site Name 
Date(s) Sampled 

2012 2013 

1 Worley X X 

2 Clayton X X 

3 McCammon X X 

4 Setters X  

5 Electrical Substation X  

6 Genesee X  

7 Syringa Creek X  

8 Basin Creek Bridge X  

9 Slate Creek Bridge  X 

10 Glenns Ferry X  

11 Clark Canyon Rd X  

12 City of Rocks  X 

13 Albion  X 

14 Silver Creek Bridge  X 

15 Tom Cat Hill  X 

16 Willow Creek Summit  X 

17 Wildlife Crossing  X 
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Figure 3.  Sampling Design Used to Evaluate Revegetation Study Sites 

The first monitoring season occurred during July 23-28, 2012, and the second season was completed 

during June 10-14, 2013.Percent canopy cover, defined as the vertical projection covering the ground 

area, was recorded for each plant species per sample frame. Canopy cover was also recorded for abiotic 

factors of rock, litter and bare ground because they contribute to the erosion potential of each site. At 

each site, the aspect, slope, and global positioning system (GPS) latitude-longitudinal position were 

recorded. Sites were also photographed. Indicators of erosion were measured using the erosion 

condition classification method of Clark to assess site stability (Appendix A).(10)  

Due to unique site preparation and seed mixes used at each location, data were compiled, analyzed and 

discussed for each revegetation project by site, but not compared between sites. Each site varied in 

species present; therefore, for canopy cover and species richness data presentation, we combine 

species into functional groups. We also highlight individual species that performed well at each site. 

Note that one species can belong to more than one functional group. For example, crested wheatgrass 

(Agropyron cristatum) is a άSeeded Speciesέ at the Willow Creek Summit site but is a άNon-Seeded 

Exotic Speciesέ at other sites. The functional groups are defined below and are also listed for each 

species identified by the project in Appendix B. 
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The following definitions are provided for further clarification for the functional groups and terms used 
in this report.  

¶ Native Species:  Originated in a given geographic area without human manipulation. 

¶ Exotic Species:  Non-native species that owe their presence in a given geographic area to   
               intentional or unintentional human mediated dispersal. 

¶ Desired Species:  Are native or exotic plant species that provide a benefit to a revegetation site.  

¶ Roadside:  Includes the sides of the road corridor beyond the paved road shoulders and  
      verges including impacted or maintained roadside areas within the right-of-way  
      (ROW).  
 

Functional Groups 

¶ Seeded Grass:  Includes desired native and exotic grass species intentionally seeded. 

¶ Seeded Forb:  Includes desired native and exotic forb species intentionally seeded. 

¶ Seeded Shrub:  Includes desired native and exotic shrub species intentionally seeded. 

¶ Non-Seeded Native Grass:  Native grasses that have naturally colonized the site. 

¶ Non-Seeded Exotic Grass:  Exotic grasses that have naturally colonized the site, or are remnants  
from previous seeding efforts (e.g. crested wheatgrass, orchardgrass (Dactylis 
glomerata). These are not considered invasive plants because they provide benefits 
such as site stability or may be seeded on adjacent lands. 

¶ Non-Seeded Native Forb:  Native forbs that have naturally colonized the site. 

¶ Non-Seeded Exotic Forb:  Exotic forbs that have naturally colonized the site, or are remnants  
from previous seeding efforts (e.g. alfalfa, Medicago sativa and yellow sweetclover, 
Melilotus officinalis). These are not considered invasive plants because they provide 
benefits such as site stability or may be seeded on adjacent lands. 

¶ Non-Seeded Shrub:  Native shrubs that have naturally colonized the site. 

¶ Non-Seeded Tree:  Native trees that have naturally colonized the site. 

¶ Invasive:  Plant species on the Idaho Noxious Weed List (Appendix C), annual exotic grasses, and  
    forbs known to be aggressive with a tendency to form monocultures and crowd out  
    desired species. 

¶ Rock:  Mineral matter larger than one square inch in size. 

¶ Bare Ground:  Soil and mineral matter smaller than one square inch in size. 

¶ Litter:  Organic matter (not decomposed) in contact with the soil surface, commonly plant 
             matter from previous growing seasons. 

 

Chapter 2 summarizes monitoring results by site and synthesizes by ecoregion to provide revegetation 

recommendations for sites with similar characteristics. The results also aid in determining species 

adaptability and long term establishment of native plants for roadside slope stability, erosion and 

sediment control and weed encroachment.  
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Chapter 2 

Idaho Roadside Revegetation Site Evaluations 

The following sections describe the locations and ecological setting of each of the 3 established sites and 

the 14 opportunistic sites. All known revegetation site preparation techniques, seed mixes, and 

vegetation establishment methods are described. The results from each site include the canopy cover, 

species richness, erosion condition class, and individual species that performed well. Revegetation 

recommendations derived from each site are then summarized. 

For interpretation of results, we considered a species established if it was present in the randomized 

sampling frames used to estimate vegetation canopy cover at each site. Species richness refers to the 

number of plant species represented at each site within the sampling frames. Percent canopy cover is 

the percentage of ground covered by a vertical projection of plant foliage. Where plants are absent the 

canopy cover is the amount of rock, litter, or bare ground on the soil surface. 

Established Research Sites 

Worley SH-58 

The Worley site is located on a decommissioned section of SH-58 approximately 0.5 miles west of the 

intersection of US-95 and SH-58. A two acre area of the reconstruction zone was chosen for the research 

site. The site is located on the north side of the highway, has elevation of 2,560 ft, an aspect of 130° 

(southeast) and an average 10° slope (17 percent). Mean annual precipitation in the area is 21 to 

28 inches.  

The Worley site is within the Columbia Plateau Ecoregion (Figure 1) in Kootenai County, ID. It is an arid 

grassland and sagebrush steppe containing deep loess soils that are high in organic matter and easily 

eroded. The ecoregion has been extensively cultivated for wheat production.(11) The site is within a 

native plant dominated island surrounded by agricultural crop fields. The mature vegetation adjacent to 

the site consists of Oregon grape (Mahonia repens), ponderosa pine (Pinus ponderosa), chokecherry 

(Prunus virginiana), snowberry (Symphoricarpos albus), lupine (Lupinus sp.), Idaho fescue (Festuca 

idahoensis), bluebunch wheatgrass (Pseudoroegneria spicata), Sandberg bluegrass (Poa secunda), and 

smooth brome (Bromus inermis). Present in the area are the noxious weeds: spotted knapweed 

(Centaurea stoebe), Dalmatian toadflax (Linaria dalmatica), and oxeye daisy (Leucanthemum vulgare). 

The site preparation and seeding was completed in October 2008. Site preparation included stripping 

and stockpiling topsoil prior to construction. After construction, topsoil was re-applied evenly over the 

affected area to a depth of six inches and anchored using a bulldozer to track the slopes. The site was 

fertilized with 40 pounds (lbs) per acre (ac) of Biosol® (6-1-3: N-P-K) and nitrogen (unknown rate) prior to 

hydroseeding. The site-specific άnativeέ seed mix of 14 species was jointly developed by UI, Washington 

State Department of Transportation (WSDOT), and ITD (Table 3). The seed mix was hydroseeded at a 

rate of 79 lbs/acre. The site was then covered with wood fiber mulch and bonded fiber matrix (tackifier). 
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Table 3.  Seed Mix Applied to Worley Research Site and Resulting Mean Canopy Cover 

Common Name Scientific Name Cultivar 
Rate 

(lbs/acre) 

Seed 
Viability 

(%) 

Mean 
Canopy 

Cover (%) 

Grasses 

Bluebunch Wheatgrass Pseudoroegneria spicata Whitmar 15.0 27 2 

Idaho Fescue Festuca idahoensis Nezpurs 5.0 40 8 

Mountain Brome Bromus marginatus -
 

8.0 2 <1 

Prairie Junegrass  Koeleria macrantha - 1.5 90 <1 

Forbs 

Arrowleaf Balsamroot Balsamorhiza sagittata - 1.0 69 <1 

Silky Lupine Lupinus sericeus - 3.0 79 13 

Western Yarrow Achillea millefolium - 1.0 89 21 

Fernleaf Biscuitroot Lomatium dissectum - 12.0 90 0 

Lewis flax Linum lewisii - 2.5 82 0 

Pearly Everlasting Anaphalis margaritacea - 5.0 0 0 

Rocky Mtn Penstemon Penstemon strictus - 5.0 67 0 

Shrubs 

Oregon Grape Mahonia repens - 5.0 0 0 

Snowberry Symphoricarpos albus - 5.0 20 0 

Green Rabbitbrush Chrysothamnus viscidiflorus  - 10.0 - 0 

At the Worley site, 7 of the 14 (50 percent) species seeded established. Overall site richness was 

18 species which accounted for 49 percent cover. Idaho fescue was the seeded grass species with the 

greatest cover (Table 3). Seeded forbs dominated the site with a combined total of 34 percent canopy 

cover (Figure 4). Western yarrow and silky lupine were robust and ubiquitous. Arrowleaf balsamroot 

was in the one-leaf stage five years after seeding. This species will likely increase in cover as existing 

plants grow to maturity. One non-seeded exotic grass and 2 non-seeded native forbs were present at 

<1percent cover each. Serviceberry (Amelanchier alnifolia), a non-seeded native shrub, occurred in the 

vicinity and was naturally colonizing the site. Present for a total of 5 percent cover were 7 invasive 

species (Figure 4). These included, cheatgrass (Bromus tectorum, <1 percent cover), bulbous bluegrass 

(Poa bulbosa, <1 cover), and the noxious weed, rush skeletonweed (Chondrilla juncea, <1 percent), were 

present. The invasive species with the highest percent cover was hairy vetch (Vicia villosa, 4 percent).  

The erosion condition class scored άǎƭƛƎƘǘέ at the Worley site due to several identified factors. Soil and 

litter movement was present with recent deposits around obstacles. Rills and gullies were also present.  
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Figure 4.  Mean Percent Cover by Functional Group at Worley Site 

The rills were <0.5 inch deep and spaced 10 or more feet apart. Deep gullies and slumping soil were 

present with gullies having 5 ς 10 percent active erosion in the channel bed and walls. The site was well 

vegetated and covered with litter (Figure 5). The deep loess soils at this site are highly erosive. 

Stabilizing the site may require the establishment of deep-rooted, binding vegetation such as shrubs and 

rhizomatous grasses.  
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Figure 5.  Worley Research Site, June 20131 

Worley Site Summary and Recommendations 

¶ Half of the seeded species established on site.  

¶ Idaho fescue, silky lupine and western yarrow established well on the site. 

¶ Canopy cover was dominated by seeded forb species.  

¶ Apply lower rates of forbs and higher rates of grasses to increase cover of grass species.  

¶ Consider planting shrubs to increase soil stabilization.  

¶ Check the results of seed viability tests conducted at the state seed lab before purchasing seed. 
Seed viability will vary by species and year the seed is grown. Do not purchase seed with less 
than 50 percent viability ς particularly expensive forbs and shrubs ς if the goal is to quickly 
establish vegetation to stabilize the site and prevent erosion.  

Clayton SH-75 

The Clayton site was selected for the revegetation research project due to difficulties encountered 

following initial revegetation attempts in April 2008. The Clayton research site is located on both sides of 

SH-75 at milepoint (MP) 220.55 in Custer County, Idaho. The need for revegetation resulted from the 

Salmon River Bridge re-construction project and slope reshaping of SH-75. The slope on the north side of 

the highway averages 14° (25 percent) with a 146° (southeast) aspect. The south side slope of the 

highway is 27° (50 percent) with a 320° (northwest) aspect. The area receives 7 to 16 inches of annual 

precipitation and has an elevation of 5,560 ft. The two soil types within the Clayton site are Cryolis-

Rubble land-rock and Nurkey-Dacont. The Cryolis-Rubble soil type, occurring on the northwest and 

                                                           
1
 All photo credits in the report are WTI, KCH, MSU, or ITD authors and staff unless otherwise noted. 
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southeast portion of the site, is a gravely loam to gravely sandy loam. The Nurkey-Dacont soil type on 

the northwest steep rocky-gravely site slopes is a very gravely loam to gravely clay loam. 

 

The Clayton site is in the Idaho Batholith Ecoregion (Figure 1). The ecoregion is mountainous with deeply 

dissected canyons. Canyon vegetation is dominated by grasses and shrubs which supports grazing and 

recreation as the predominant land uses. Soils are derived from granitics, droughty with limited 

nutrients, and are highly erodible when vegetation is removed.(11) Pre-existing and adjacent vegetation 

on the site includes western yarrow, rubber rabbitbrush (Ericameria nauseosa), Wyoming big sagebrush 

(Artemisia tridentata ssp. Wyomingensis), Sandberg bluegrass, Idaho fescue, Great Basin wildrye 

(Leymus cinereus), bluebunch wheatgrass, and Indian ricegrass (Achnatherum hymenoides). Exotic 

species in the area included Russian thistle (Salsola kali), kochia (Kochia scoparia), common mullein 

(Verbascum thapsus), yellow sweet-clover, crested wheatgrass, and cheatgrass.  

 
Initial revegetation occurred in April and May of 2008 under excessively arid and windy conditions. A 

combined native seed and compost mixture was applied with a blower truck. The compost was blended 

with the tackifier binding agent (aƛŎǊƻōƭŜƴŘϰ) and applied at approximately 550 lbs/acre. The compost 

was added to provide a source of nutrients and mulch. No fertilizer was added. Compost material was 

not applied evenly and did not receive adequate water to activate the binding material. As a result, seed 

and compost blew off site during spring winds and spring 2008 revegetation efforts failed. 

 

Following the initial revegetation failure in spring 2008, ITD decided to use this project as a revegetation 

research site. A site-specific native seed mix composed of 5 grasses, 5 forbs, and 3 shrubs was 

developed (Table 4). The site was hydroseeded at 66 lbs/acre in October 2008 and May 2009. The 

contractor also applied two inches of wood chip compost and added water to the compost as it was 

applied. The water activated the tackifier allowing it to adhere to the soil and stay in place after 

application through the first growing season. !ƴ ŀŘŘƛǘƛƻƴŀƭ ǘŀŎƪƛŦƛŜǊ ό5ƛǊǘ DƭǳŜϰύ ǿŀǎ ŀǇǇƭƛŜŘ ƻǾŜǊ ǘƘŜ 

top off the wood chip compost immediately after it was applied to provide additional soil/slope stability. 

Maintenance crews maintained the roadside vegetation for weed growth. Evidence of broadleaf 

herbicide use including yellowing and curling of forb leaves and stems was observed in 2012 within 30 ft 

of the highway. 
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Table 4.  Seed Mix Applied to the Clayton Research Site and the Resulting Mean Canopy Cover 

Common Name Scientific Name Cultivar 
Rate 

(lbs/acre) 
Mean 

Canopy Cover (%) 

Grasses 

Basin Wildrye  Leymus cinereus - 7.5 5 / 3 

Bluebunch Wheatgrass Pseudoroegneria spicata Jim Creek 10.0 3 / 6 

Idaho Fescue Festuca idahoensis Nezpurs 6.0 <1 / <1 

Indian Ricegrass  Achnatherum hymenoides - 7.5 <1 / <1 

Sandberg Bluegrass  Poa secunda McIntyre 4.0 <1 / <1 

Forbs 

Venus Penstemon Penstemon venustus - 5.0 0 / <1 

Fernleaf Biscuitroot Lomatium dissectum - 8.5 0 

Lewis Flax Linum lewisii - 3.5 0 

Silky Lupine Lupinus sericeus - 2.5 0 

Western Yarrow Achillea millefolium - 1.0 0 

Shrubs 

Antelope Bitterbrush Purshia tridentata - 5.0 0 

Basin Big Sagebrush 
Artemisia tridentata ssp. 
tridentata 

- 2.5 
0 

Rubber Rabbitbrush Ericameria nauseosa - 2.5 0 
             1

The 2013 mean percent cover is presented for the north and south sides of the highway.  

At the Clayton site following reseeding, 6 of the 13 (46 percent) seeded species established. All seeded 

species were present on both sides of the highway except for Venus penstemon, which was only on the 

south side (Table 4). The overall richness at Clayton was 11 species. Five species of seeded grass 

established; however, cover of most was <1 percent. The two seeded grasses with the highest percent 

of cover were basin wildrye and bluebunch wheatgrass. Two species of non-seeded native grasses, 

slender wheatgrass (Elymus trachycaulus) and foxtail barley (Hordeum jubatum), colonized both the 

North and South sample areas in ǘǊŀŎŜ ŀƳƻǳƴǘǎ όҖм percent). Venus penstemon was the only desired 

(seeded or non-seeded) forb on the site. It was particularly surprising that Lewis flax or western yarrow 

did not establish given their high seed rates and usual ease of establishment at other sites. The Clayton 

site was treated with herbicides for broadleaf weeds which may have impacted the amount of cover of 

desired forbs in the sample area. The Clayton site had three invasive species, which were present mostly 

on the North side of the highway. Spotted knapweed had trace amounts of cover on both sides on the 

highway. Cheatgrass had 3 percent cover and alyssum <1 percent cover only on the North side of the 

highway.  

The erosion condition classification on both the North and South sides of the highway scored άǎǘŀōƭŜέ. 

Only minimal signs of soil and litter movement were evident. Compost was counted as litter cover and 

ranged from 73 ς 80 percent on both sides (Figures 6 through 9). There was a slight decrease in compost 

cover from 2012 to 2013 which could indicate decomposition or wind loss is occurring. Compost was 

important in stabilizing the site. However, compost depth may have inhibited establishment of 

vegetation, especially for species adapted to growing on rocky substrates (e.g. sagebrush, rabbitbrush). 

Overall 2013 vegetation cover was 10 percent on the South side and 13 percent on the North side. As 

the compost decomposes, it will be critical to increase vegetation cover to maintain site stability.  
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Figure 6.  Mean Percent Cover by Functional Group and Year at Clayton North Site 
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Figure 7.  Clayton Research Site North Side of SH-75, June 2013 
 

 

Figure 8.  Clayton Research Site South Side of SH-75, June 2013 

 



































http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2983
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http://www.dot.ca.gov/hq/LandArch/ec/hydroseed/tack.htm




http://www.bioone.org/loi/rama
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